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SUMMARY 


Problsm 

Rssults  of  occupational  health  research  suggest  that  most  occupations,  especially  hazardous  ones,  involve  a  set  of 
risks  that  can  adversely  affect  the  physical  and  mental  well-being  of  individuals  so  employed.  Failure  to  succeed  in  one's 
chosen  field  or  in  a  training  program  also  may  negatively  influence  the  individual's  health.  The  primary  objective  of  this 
study  was  to  examine  the  health  risks  related  to  the  hazardous  occupation  of  diving.  A  secondary  objective  was  to  identify 
any  adverse  health  effect  that  eight  be  associated  with  failure  to  successfully  complete  a  diver  training  program. 

Objective 

The  specific  objective  of  this  study  was  to  answer  the  following  questions:  (1)  What  are  the  health  problems  unique 
to  graduates  from  diver  training  during  a  13-year  follow-up  period?  (2)  What  are  the  health  problems  of  individuals  who 
failed  to  successfully  complete  the  diving  course  during  a  comparable  follow-up?  (3)  What  career  phases  present  the  greatest 
risk  of  illness  or  injury  for  both  graduates  and  disenrol lees? 

Approach 

Participants  for  this  longitudinal  study  were  874  men  assigned  to  the  U.S.  Navy  Diving  School  (684  graduates  and  190 
disenrol lees )  during  the  time  period  1964  to  1971.  Data  for  this  study  were  extracted  from  the  NHRC  career  history  computer 
file  which  contains  demographic,  service  history,  and  medical  information  on  all  Navy  enlisted  personnel  who  served  on  active 
duty  for  any  time  period  since  July  1965.  The  following  variables  were  selected  from  this  file:  date  of  reenlistment  or 
separation  from  service,  reason  for  separation,  and  primary  diagnoses  and  dates  of  all  hospitalizations.  Annual  hospital 
admission  rates  per  10,000  strength  were  computed  for  each  of  16  major  disease  categories  (ICDA-8)  as  well  as  for  specific 
diagnoses  associated  with  diving  exposure  or  training  failure.  Populations  at  risk  for  graduates  and  disenrol lees  were 
determined  by  computing  the  number  of  men  on  active  duty  for  each  of  the  13  postschool  intervals  and  calculating  the  mid¬ 
point  population  value.  For  the  2-year  preschool  or  baseline  period,  the  proportions  of  hospitalized  graduates  and  disen- 
rollees  were  compared  to  determine  if  there  was  a  significant  difference  between  the  two  groups  in  morbidity  experience  prior 
to  the  extended  medical  follow-up.  During  the  13-year  follow-up  period,  the  primary  objective  was  to  establish  whether 
or  not  total  rates  of  hospitalizations  as  well  as  rates  for  specific  diagnoses  differed  significantly  between  graduates 
and  disenrol lees.  Comparative  analyses  of  hospitalizations  were  conducted  between  groups  across  the  2-year  postschool  inter¬ 
vals  to  identify  the  most  vulnerable  time  period  for  the  occurrence  of  a  serious  disease. 

Results 

Results  of  a  comparative  test  revealed  that  the  proportion  of  graduates  hospitalized  ( 15.9%)  during  the  preschool  period 
did  not  differ  significantly  from  the  percentage  (13.0)  for  hospitalized  disenrol lees  (z  =  1.45),  which  established  an  equi¬ 
table  baseline  for  the  13-year  follow-up.  Results  of  an  analysis  between  graduates  and  disenrol lees  showed  no  significant 
difference  in  total  hospitalization  rates  (831.6  versus  979.8,  respectively)  across  the  entire  13-year  postschool  period. 
Of  the  20  or  more  disorders  identified  in  the  diving  medicine  literature,  hospitalizations  for  only  seven  of  these  diagnoses 
ware  observed  in  this  study:  otitis  Sxtema,  hearing  disorders,  pneumothorax,  joint  pain  or  arthralgia,  oxygen  or  nitrogen 
toxicity,  decoapression  sickness,  and  trauma  or  air  embolism.  Although  graduates  had  a  total  of  10  hospitalizations  for 
these  disorders  and  disenrol less  had  no  admissions,  the  X2  value  of  1.17  (with  Yates  correction)  was  statistically  nonsig¬ 
nificant.  In  examining  the  annual  hospitalisation  rates  that  were  higher  for  disenrol  lees  than  graduates,  one  noteworthy 

2 

difference  an  oba*rvwi  for  th.  category  of  Mental  Disorders  (X  •  12.8;  £  <  .001)  in  which  the  rat.  of  alcohol/drug  depend- 
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ance  was  elect  three  tlaas  greater  than  that  for  the  graduates  (X  »  9.0;  £  <  .01).  Nona  of  the  other  disorders  postulated 
as  related  to  failure  differentiated  the  disenrol lee.  free  the  graduates. 

la  contrast  to  the  a  year  preschool  period,  the  first  tee  years  after  the  school  experience  represented  a  considerable 
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iaertf  neerly  threefold  for  the  disenrol  1  eee — in  the  percentage  of  the  sample  hospital ized  (13. OX  versus  34.2%).  The 
graduate  sample  also  had  an  increase  in  hospitalizations  during  this  ease  2-year  period  although  the  proportion  of  graduates 
hospitalized  was  sijpiificantly  less  than  that  for  the  disenrol  lees  (34.2%  for  disenrol  lees  versus  21.3%  for  graduates;  z 
-  3.23,  g  <  .001). 

Conclusion 

Results  of  comparisons  between  graduates  and  disenrol lees  showed  that  there  was  no  significant  difference  between  the 
two  groups  on  hospitalizations  for  all  diving-related  disorders  across  the  13-year  post school  period;  graduates  had  10  hos¬ 
pitalizations  for  these  health  problems  as  contrasted  with  none  for  the  disenrol lees.  The  relatively  small  sample  size 
of  this  study  as  well  as  the  effects  of  training,  a  youthful  population,  and  available  outpatient  medical  treatment  probably 
account  for  the  low  hospitalization  rates  for  diving-related  disorders. 

Of  the  disorders  postulated  as  related  to  failure,  the  diagnosis  of  alcohol/drug  dependence  was  the  only  one  that 
resulted  in  a  significantly  higher  hospitalization  rate  for  disenrol  lees  than  graduates.  The  disenrol  lees'  rate  for  this 
condition,  moreover,  was  higher  than  that  reported  for  the  total  Navy  enlisted  population.  Further  support  for  this  associ¬ 
ation  be ween  failure  and  mental  ill  health  (alcohol/drug  abuse)  was  provided  by  the  comparisons  of  hospitalizations  by  time 
interval.  After  establishing  an  equitable  baseline  in  hospitalizations  between  graduates  and  disenrol lees  for  the  2-year 
preschool  period,  the  percentage  of  the  disenrol lees  hospitalized  in  the  first  2-year  interval  was  shown  to  increase  nearly 
threefold.  Such  results  point  up  quite  clearly  that  disenrol lees  experienced  difficulties  in  effectively  coping  with  the 
aftereffects  of  a  school  failure.  Resuits  of  the  present  study  suggest  that  failing  to  complete  an  occupational  training 
program  may  represent  a  greater  health  risk  to  the  individual  in  the  short  term  than  the  health  risks  associated  with  the 
hazardous  occupation  itself. 


f 


Longitudinal  Health  Risks  among  Graduates  and 
Disenrollees  trom  Diving  School 

Results  ot  occupational  health  research  suggest  that  most  occupations  in  general,  and  hazardous  ones  ir>  particular, 
involve  a  set  ot  risks  that  can  adversely  at  feet  the  physical  and  mental  well-being  ot  individuals  so  employed.  Failure 
to  succeed  in  one's  chosen  field  or  in  a  training  program  also  may  negatively  influence  the  individual's  health.  The 
primary  objective  ot  this  study  was  to  examine  the  health  risks  related  to  the  hazardous  occupation  of  diving.  A  secondary 
objective  was  to  identity  any  adverse  health  effects  that  might  be  associated  with  failure  to  successfully  complete  n 
diver  training  program. 

Diving  is  considered  a  high  risk  occupation  because,  while  submerged,  the  diver  must  depend  upon  complex  1 1 te— protect  ion 
equipment  and  vigilant  coworkers  for  life  support  (Linaw^aver ,  1977).  The  undersea  environment,  presents  many  threats 
to  safety  and  well-being,  including  hyperbaric  exposures,  inhalation  of  gas  mixtures,  extremes  in  temperature,  sea  turbulence 
and  poor  visibility,  and  equipment  malfunction  or  failure.  Each  of  these  stressors  can  precipitate  life-threatening 
conditions  leading  to  medical  emergencies  and  a  physical  or  mental  disorder. 

At  least  20  illnesses  and  injuries  have  been  identified  in  the  research  literature  as  associated  wit.h  these  diving 
stressors  (Bennett  t  Elliott,  1975).  Although  life  threatening  when  the  diver  is  submerged,  the  majority  of  these  health- 
related  problems  are  transient  and  the  symptoms  subside  upon  surfacing  or  shortly  thereafter.  Examples  of  these  disorders 
and  conditions  include  high  pressure  nervous  syndrome,  nitrogen  narcosis,  motion  sickness  or  seasickness,  vertigo,  oxygen 
toxicity,  and  hypothermia  (Bennett,  1976;  Shilling  et  al . ,  1976;  Hesser  et  al . ,  1978;  Rostain  et  al . ,  1980).  Other  disorders, 
such  as  decompression  sickness,  the  barotraumas,  otitis  externa,  and  hearing  problems,  require  either  inpatient  or  outpa¬ 
tient  medical  care  (Berghage,  1976;  Pullen  et  al.,  1979).  For  at  least  one  diving  condition,  dysbaric  osteonecrosis, 
the  disorder  typically  has  a  slow  progression  and  is  diagnosed  primarily  from  viewing  a  radiograph  months  or  years  after 
the  individual  has  begun  his  or  her  diving  career  (Davidson,  1981),  The  difficulty  in  determining  the  prevalence  of  dysbaric 
osteonecrosis  is  underscored  by  Hunter,  Biersner,  Sphar,  and  Harvey  (1978)  who  report  that  only  one  of  16  positives  in  their 
study  of  934  radiographically  examined  divers  manifested  overt  symptoms  attributable  to  this  disease. 

In  this  study,  the  health  effects  hypothesized  to  be  related  to  a  training  failure  also  are  examined;  that  is,  health 
risks  are  identified  among  individuals  who  were  assigned  to  a  diver  training  program  and  then  did  not  successfully  complete 
it.  In  contrast  to  diving-related  diseases,  however,  specific  disorders  attributed  to  failure  per  se  have  not  been  reported 
in  the  literature  although  research  on  stress-related  diseases  and  on  the  relationship  between  illness  incidence  and  the 
occurrence  of  major  changes  in  an  individual's  life  provide  some  insight  into  the  health-related  consequences  of  failure 
(Kasl  C  Cobb,  1966;  Rahe  et  al . ,  1972). 

The  specific  objective  of  this  study  was  to  answer  the  following  questions:  (1)  What  are  the  health  problems  unique 
to  graduates  from  diver  training  during  a  13-year  follow-up  period?  (2)  What  are  the  health  problems  of  individuals  who 
failed  to  successfully  complete  the  diving  course  during  a  comparable  follow-up?  (3)  What  career  phases  present  the  greatest 
risk  of  illness  or  injury  for  both  graduates  and  disenrollees? 

ICTHOD 

Participants 

Participants  for  this  longitudinal  study  were  874  men  assigned  to  the  (J.S.  Navy  Diving  Schoo2  in  Washington,  D.C. , 
during  the  time  period  1964  to  1971.  Of  the  total,  684  men  graduated  from  the  diver  training  program  and  190  failed  to 
complete  the  course.  During  the  13-year  follow-up,  582  enlistees  were  separated  from  service;  by  the  end  of  the  designated 
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time  frame,  there  were  235  graduates  and  57  disenrollees  (34,4%  and  30.0%,  respectively)  remaining  on  active  duty. 

Procedure 

Data  for  this  study  were  extracted  from  the  career  history  computer  file  maintained  at  the  Naval  Health  Research  Center 
in  San  Diego.  This  file  contains  demographic,  service  history,  and  med  cal  information  on  all  Navy  active  duty  enlisted 

personnel  who  served  for  any  time  period  from  July  1965  through  December  1978,  The  following  variables  were  selected  from 

this  tile:  date  of  reenlistment  or  separation  from  service,  reason  tor  separation,  and  primary  diagnoses  and  dates  of  all 
hospitalizations.  Date  of  entering  diving  school  and  outcome  (graduation  or  disenrol lmenl  )  were  obtained  from  the  diving 
school  records. 

All  diagnoses  were  assigned  a  numeric  code  from  the  Eighth  Revision  International  Class! f icat ion  ut  Diseases  Adapt 
tor  Use  in  the  United  States  (ICDA-8).  This  system  consists  of  more  than  5,000  spec i tic  diagnoses  which  have  been  grouped 
into  18  major  diagnostic  categories;  two  of  these  categories  pertain  t.o  pregnanev-re luted  and  perinatal  conditions  and,  there¬ 
fore,  were  not  included  in  this  study. 

Annual  hospital  admission  rates  per  10,000  strength  were  computed  tor  each  of  the  16  major  disease  categories  as  well 

as  for  specific  diagnoses  associated  with  diving  exposure  or  training  failure.  As  reported  in  the  diving  medicine  literature 

and  noted  above,  the  following  disorders  have  been  observed  among  the  diving  community:  otitis  externa,  hearing  problems, 
bradycardia,  pneumothorax,  dysbaric  osteonecrosis,  vertigo,  dyspnea,  immersion  diuresis,  hyperbaric  arthralgia,  hypercapri i a , 
oxygen  toxicity,  nitrogen  narcosis,  venomous  bite  or  sting,  hypothermia,  barotrauma  (ear,  sinus,  pulmonary,  gastrointestinal , 
or  squeeze),  decompression  sickness,  motion  sickness,  diving  fatigue  (excessive  exertion),  air  embolism,  and  surgical  emphy¬ 
sema.  Because  of  the  paucity  of  studies  on  the  health-related  effects  of  failure,  the  disorders  associated  with  failure 
have  been  assumed  to  be  similar  to  stress-related  disorders:  alcoho) ism,  psychoses,  neuroses,  transient  situational  disturb¬ 
ance,  cardiovascular  disease,  cerebrovascular  disease,  ulcers,  and  diabetes  meljitus  (Hoiberg,  1982).  Populations  at  risk 
for  graduates  and  disenrollees  were  determined  by  computing  the  number  of  men  on  active  duty  for  each  of  the  13  postschool 
intervals  and  calculating  the  mid-point  population  value. 

Hospital izations  were  originally  divided  into  15  one-year  intervals  for  both  graduates  and  disenrollees — two  tor  the 
preschool  period  and  13  for  the  postschool  period.  Because  of  the  relatively  few  hospitalizations  in  many  of  the  15  time 
periods,  the  data  were  collapsed  into  2-year  intervals. 

For  the  2-year  preschool  or  baseline  period,  the  proportions  of  hospitalized  graduates  and  disenrollees  were  compared 

to  determine  if  there  was  a  significant  difference  between  the  two  groups  in  morbidity  experience  prior  to  the  extended 

medical  follow-up.  It  should  be  noted  that  the  enlistees  who  entered  diving  school  during  the  years  1964  through  1«66  did 
not  have  complete  preschool  hospitalization  data  and,  therefore,  were  deleted  from  the  preschool  baseline  comparison  (approx¬ 
imately  15%  from  each  sample). 

During  the  13-year  follow-up  period,  the  primary  objective  was  to  establish  whether  or  not  total  rates  of  hospital iza- 
as  well  as  rates  for  specific  diagnoses  differed  significantly  between  graduates  and  disenrollees.  In  efforts  to  further 
assess  the  impact  of  being  a  graduate  or  a  disenrollee,  comparative  analyses  of  hospitalizations  (tests  for  significance 
between  proportions)  were  conducted  between  groups  across  the  2-year  postschool  intervals.  From  the  results  of  these  com¬ 
parisons,  the  most  vulnerable  time  period  for  the  occurrence  of  a  serious  disease  (i.e.,  one  requiring  a  hospitalization) 
among  both  graduates  and  disenrollees  was  determined. 

RESULTS 

Results  of  the  test  for  the  significance  of  differences  between  two  proportions  revealed  that  the  proportion  of  grad¬ 
uates  hospitalized  (15.9%)  during  the  preschoool  period  did  not  differ  significantly  from  the  percentage  (13.0)  for  hospital¬ 

ized  disenrollees  (z  -  1.45).  This  finding  established  an  equitable  baseline  from  which  to  conduct  comparisons  of  hospital¬ 
ization  rates  reported  for  the  13-year  follow-up. 
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In  Table  1  are  presented  the  hospitalization  rates  for  all  admissions,  the  16  major  diagnostic  categories,  and 
specific  diagnoses  that  had  relatively  high  rates  within  the  16  categories.  Results  ol  the  comparative  analysis 
graduates  and  disenrollees  showed  no  significant  difference  in  total  hospitalization  rates  (831.6  versus 
tively)  across  the  entire  13-year  postschool  period.  Comparisons  between  groups  of  the  1<  major  diagnostic  cat 
yielded  only  one  significant  value  which  is  discussed  in  greater  detail  under  the  subheading  "Fai  1  ure-rel  at  ed  Id  .-.or 


Tublo  1 

Annual  Hospital  Admission  Rules  by  Major  Disease  Category  and 
Diving  School  Status  during  13-Year  Follow-Up  Period 


Disease  Category 

Cr.iduut.es 

Discnrol Ices 

Accidents,  Poisonings,  and  Violence 

193.3* 

210.6 

Fractures 

60.4 

73.3 

Wounds,  Contusions,  Injuries 

58.4 

82.4 

Dislocation:!,  Strains,  Sprains 

38.3 

30.6 

Bums,  Adverse  Effects 

36.2 

18.3 

Oiseases  of  the  Digestive  System 

104.7 

91.6 

Inguinal  Hernia/Other  Hernias 

70.5 

64.1 

Diseases  of  the  Musculoskeletal  System 

90.6 

137.4 

Internal  Derangement/Othor  Diseases  of  Joint 

28.2 

45.6 

Mental  Disorders 

68.5 

174.0 

Alcohol /Drug  Dependence 

38.3 

109.9 

Diseases  of  the  Respiratory  System 

64.4 

64.1 

Symptoms  and  Ill-Defined  Conditions 

54.4 

54.9 

Infective  and  Parasitic  Diseases 

46.3 

30.6 

Diseases  of  the  Skin  and  Subcutaneous  Tissue 

36.2 

45. B 

Cel 1 ul i t j j/ Abscess 

22,1 

9.2 

Diseases  of  the  Circulatory  System 

36,2 

36.6 

Diseases  of  the  Genitourinary  System 

32.2 

54.9 

Neoplasms 

30.2 

18.3 

Supplementary  Classifications 

28.2 

27.5 

Diseases  of  the  Nervous  System  and  Sense  Organs 

28.2 

9.2 

Congenital  Anomalies 

12.1 

9.2 

Diseases  of  the  Blood  and  Blood-Forming  Organs 

4.0 

0 

Endocrine,  Nutritional,  and  Metabolic  Diseases 

2.0 

9,2 

Total  Hospitalization  Rate 

B31.6 

979.8 

Mean  Number  of  Men 

382 

84 

Hospitalization  rates  arc  numbers  of  admissions 

per  10,000  strength  per  annum. 

Diving-related  Pi  so  refers 

Of  the  20  or  more  disorders  identified  in  the  diving  medicine  literature,  hospi tal i zat ions  for  only  seven  o 
diagnoses  were  observed  in  this  study:  otitis  externa,  hearing  disorders,  pneumothorax,  joint  pain  or  arthralgia, 
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or  nitrogen  toxicity,  decompression  sickness,  and  trauma  or  air  embolism.  The  specific  diagnosis  with  the  highest  hospital¬ 
ization  rate  was  decompression  sickness  with  a  rate  of  B.O  per  10,000  strength  while  '  rates  were  2,0  tor  the  other  diuq- 


noses.  Although  graduates  had  a  total  of  10  hospitalizations  for  these  disorders  and  disenrollees  had  no  rtdnussions,  th«- 
2 

X  value  of  1.17  (with  Yates  correction)  was  statistically  nonsignificant. 

Other  specific  diagnoses,  which  had  not  been  identified  as  diving-related  but  had  higher  hospitalization  rates  tor 
graduates  than  disenrollees,  included  viral  hepatitis,  neuri tis/neuralgi  ,  cataracts,  bone  neoplasia,  and  other  nonspecific 
bone  diseases.  The  reason  these  nonsignificant  results  are  noted  is  that  a  possible  association  ot  these  disorders  with 
diving  may  be  evidenced  in  a  larger  sample. 

Failure-related  Disorders 

In  examining  the  annual  hospitalization  rates  that  were  higher  for  disenrollees  than  graduates,  one  noteworthy  dilig¬ 
ence  was  observed  for  the  category  of  Mental  Disorders  (X^  *  12.8;  p  <  .001)  in  which  the  rate  of  alcohol  dru<i  uejei, i-?.. 

2 

was  almost  three  times  greater  than  that  for  the  graduates.  A  X  value  of  9.6  (p  <  .01)  was  obtained  between  tt.r  •  *-<  :r  <  ■ 

for  alcohol/drug  dependence  hospitalizations.  None  of  the  other  disorders  postulated  as  related  to  failure  ihl  Inf-M  i.,'-  .• 
the  disenrollees  from  the  graduates.  The  potential  ill  aftereffects  of  failure,  therefore,  were  concent ra too  i»:  t  h«* 
gory  of  Mental  Disorders,  notably  alcohol/drug  abuse.  A  substantially  higher  rate  for  disenrollees  than  gi  adu.j* al^i. 
was  observed  for  the  category  of  Diseases  of  the  Musculoskeletal  System  although  the  difference  was  not  significant. 

Phase  of  Greatest  Vulnerability  for  Ill  Health 

Table  2  presents  the  frequency  distributions  and  hospitalization  rates  for  several  major  diagnostic  categories  v*i«h 
the  highest  rates  during  the  postschool  follow-up  intervals  for  graduates  and  disenrollees.  The  rates  ot  admissions  tor- 
each  interval  and  the  numbers  of  men  remaining  on  active  duty  also  are  displayed  in  these  tables. 

In  contrast  to  the  2-year  preschool  period,  the  first  two  years  after  the  school  experience  represented  a  considerable 
increase — nearly  threefold  for  the  disenrollees — in  the  percentage  of  the  sample  hospitalized  (13.0%  versus  34*2*.).  The 
two  categories  of  Mental  Disorders  and  Accidents,  Poisonings,  and  Violence  accounted  tor  almost  S0%  of  the  total  number 
of  hospitalizations  for  the  disenrollees  in  the  postschool  period.  The  graduate  sample  also  had  an  increase  m  hospital¬ 
izations  during  this  same  2-year  period  although  the  proportion  of  graduates  hospitalized  was  significantly  less  «han  ts.at 
for  the  disenrollees  (34.2%  for  disenrollees  versus  21.3%  for  graduates;  z  =  3.23,  p  <  .001).  Of  all  intervals,  the  disen¬ 
rollees  experienced  a  highly  significant  elevation  in  hospitalizations  during  the  first  two  years  after  failing  diving 
school.  Differences  between  samples  on  proportions  of  hospitalizations  were  nonsignificant  for  all  of  the  other  intervals. 
DISCUSSION 

The  purpose  of  this  longitudinal  study  was  to  compare  the  hospitalization  rate  for  diving-related  and  failure-related 
disorders  between  graduates  and  disenrollees  from  the  U.S.  Navy  diving  school  and  to  identify  the  time  interval  during  a 
13-year  period  when  the  risk  of  a  serious  illness  (i.e.,  one  requiring  a  hospitalization)  was  greatest. 

Results  of  comparisons  between  graduates  and  disenrollees  showed  that  there  was  no  significant  difference  between  the 
two  groups  on  hospitalizations  for  all  diving-related  disorders  across  the  13-year  postschool  period;  graduates  had  lo  hos¬ 
pitalizations  for  these  health  problems  as  contrasted  with  none  for  disenrollees.  Because  of  the  relatively  small  sample 
size  of  divers,  the  hospitalization  rates  for  these  disorders  and  for  several  others  potentially  associated  with  diving 
should  be  compared  in  a  larger  sample  of  divers  and  nondivers.  Plans  have  been  formulated  to  replicate  this  study  with 
a  large  sample  of  Navy  divers  and  controls.  In  addition  to  the  specific  diving-related  disorders,  the  other  illnesses  to 
be  compared  are  viral  hepatitis,  neuritis/neuralgia,  cataracts,  and  diseases  of  the  bone  such  as  bone  neoplasia  and  other 
nonspecific  bone  diseases.  Also  to  be  determined  are  the  reasons  for  these  higher  rates  which  would  substantiate  or  refute 
the  following  as  diving-related:  polluted  water  and  viral  hepatitis;  inhalation  of  nitrogen  and  neuri tis/neuralgia ;  cataracts 
and  the  combination  of  sun  and  water;  and  the  other  bone  diseases  as  a  sequela  of  dysbaric  osteonecrosis. 

Several  explanations  could  be  suggested  for  the  relatively  low  hospitalization  rates  observed  in  this  study  among  divers 


for  diving-related  disorders.  First,  these  low  rates  may  be  a  reflection  of  the  effects  of  training:  Navy  divers  are  well 
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trained  and  tend  to  have  a  low  accident  rate  which  probably  corresponds  with  a  low  incidence  of  nospi tal i zat mns  for  injuries 
and  illnesses  (Berghage  el  al . ,  1975).  Second,  several  disorders,  such  as  dysburic  osteonecrosis,  typically  become  sympto¬ 
matic  among  older  divers  only  after  many  months  or  years  of  diving.  Because  the  men  in  this  sample  had  an  average  age  of 
less  than  36  years,  the  rates  tor  such  disorders  may  not  as  yet  be  evidenced  with  current  techniques  of  detection.  tar  ly 
detection  techniques  are  currently  being  develop* d  which  will  further  our  understanding  of  the  prognosis  and  treatment  <t 
this  disorder  (Davidson,  1981),  Third,  many  of  the  injuries  and  disorders  receive  immediate  treatment  at  the  diving  .•'it** 
by  medical  personnel  which  reduces  the  need  for  hospitalization.  Thus,  the  relatively  small  sample  size  of  this  study  ac 
well  as  the  effects  ot  training,  a  youthful  population,  and  available  outpatient  medical  treatment  probably  account  tor 
the  low  hospitalization  rates  for  di ving-relat.ed  disorders. 

Of  the  disorders  postulated  as  related  to  failure,  the  diagnosis  ot  alcohol/drug  dependence  was  the  only  one  that 
resulted  in  a  significantly  higher  hospitalization  rate  tor  disenrollees  than  graduates.  The  di senrol lees '  r.iio  Tor  this 
condition,  moreover,  was  higher  than  that  reported  tor  the  total  Navy  enlisted  population.  The  hospi ♦ al i zat ion  rate  for 
abuse  of  these  substances  was  approximately  64  per  10,000  tor  all  enlisted  men  as  compared  with  110  per  10,000  for  the  dis- 
enrollees  (Hoiberg  et  al . ,  1981).  In  general,  results  --t  these  comparisons  suggested  that  failure  may  be  implicated  i.. 
the  increased  rate  of  hospitalizations  for  alcohol/drug  dependence.  However,  it  is  equally  plausible  that  prior  alcohol /drug 
problems  contributed  to  diving  school  t.iilure. 

Results  ot  other  comparisons,  furthermore,  indicated  that  failure  is  not  associated  with  the  general  criterion  of  being 
hospitalized  but  seems  to  be  related  to  specific  disorders,  i.e.,  alcohol/drug  dependence.  Compared  with  the  total  Navy 
population,  rates  generally  were  lower  for  both  graduates  and  disenrol lees  with  the  exception  of  the  di senrol lees*  elevated 
rate  for  alcohol /drug  dependence.  These  lower  overall  rates  probably  are  a  reflection  of  the  high  physical  standards  estab¬ 
lished  for  diver  training  qualification.  As  with  reactions  'o  other  training-  or  job-related  stressors,  the  aftereffects 
of  failure  appear  to  be  illness  specific  (Kasl  C  Cobb,  1966). 

Further  support  for  this  association  between  failure  and  mental  ill  health  (alcohol /drug  abuse)  was  provided  try  the 
comparisons  of  hospitalizations  by  time  interval.  After  establishing  an  equitable  baseline  in  hospitalizations  for  graduates 
and  disenrollees  for  the  2-year  preschool  period,  the  percentage  of  the  disenrollees  hospitalized  in  the  first  2-year  inter¬ 
val  was  shown  t.o  increase  nearly  threefold.  Such  results  point  up  quite  clearly  that  disenrollees  experienced  ditficul'ies 
in  effectively  coping  with  the  aftereffects  of  a  school  failure. 

To  conclude,  the  expanded  longitudinal  study  currently  under  way  on  the  total  Navy  diver  population  and  i  matched  con¬ 
trol  sample  is  designed  to  identify  the  long-term  health  effects  attributable  to  varying  years  of  exposure  to  the  diving 
environment.  On  the  basis  of  this  study,  the  Navy  will  be  able  to  determine  whether  or  not  it  is  advantageous  to  develop 
special  screening  and  intervention  programs  to  protect  the  career  diver's  health.  Results  of  the  present  study  suggest 
that  failing  to  complete  an  occupational  training  program  may  represent  a  greater  health  risk  to  the  individual  .n  the  short 
term  than  the  health  risks  associated  with  the  hazardous  occupation  itself.  In  an  effort  to  reduce  the  increased  use  .>f 
alcohol  and  drugs  as  a  reaction  to  a  training  failure,  the  Navy  might  consider  providing  a  special  intervention  program 
designed  to  help  disenrollees  successfully  adjust  to  another  Navy  career  path.  The  high  costs  of  prevention  in  the  shoi  * 
term  always  yield  a  significant  pay-off  through  the  long-term,  low  costs  expended  for  health  care. 
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